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	 During fixed orthodontic treatment, maintenance of a good gingival health is 
challenging. This necessitates use of prophylactic measures, such as use of fluoridated tooth 
pastes and application of varnish. Use of chlorhexidine (CHX) varnish, is believed to reduce the 
bacterial count and have a longer duration of action, by virtue of sustained release. Therefore, 
the aim of the present study is to assess the clinical effects of chlorhexidine varnish (Cervitec 
plus) on plaque accumulation and gingival health during multibracket orthodontic treatment. 
26 patients were selected for the prospective clinical study. The study design was a split-mouth 
pattern, with contralateral sides serving as control. Application of CHX varnish was done 
twice, in a 12 week interval. Plaque and gingival indices were recorded before the application 
and at a 4 week interval. Using students T-test, comparative analysis between the control and 
CHX group was done. A significant reduction, in CHX group, in the gingival and plaque scores 
at 3 and 6 months after the first visit as compared to the baseline value. The control group 
showed an increase in the gingival and plaque scores at 0-3 and 0- 6 months interval. There 
was no significant reduction in gingival scores between 3 and 6 months in test (CHX) group.  
Chlorhexidine varnish brought about both significant reduction in gingival and plaque index 
scores over a period of 6 months when compared to the control. Second application of varnish 
did not bring about significant reduction in gingival and plaque scores when compared to 
control group.
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	 Maintenance of periodontal health plays 
an important role in post orthodontic treatment 
stability and is important to prevent any relapse. 

Even after maintaining a good oral hygiene, 
new carious lesions can develop in adolescents 
undergoing orthodontic treatment.1Orthodontic 
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appliances consist of bands, wires and ligatures, 
making it difficult for patients to maintain acceptable 
oral hygiene and thus, leading to periodontal 
problems due to the inherent irregularities of the 
fixed orthodontic appliances.2,3 

	 Preventive measures that do not require 
the compliance of the patient are believed to be 
more appropriate for adolescents undergoing 
orthodontic treatment. Plaque accumulation 
can be reduced, and gingival health thus can be 
improved by using chlorhexidine in the form of 
gels or varnishes rather than rinsing solutions.5,6 

The use of varnish avoids the undesirable effects 
of CHX, such as altered taste, extrinsic staining of 
the enamel. Low bacterial activity, maintenance 
of oral flora balance, excellent absorption by the 
enamel surface and good tolerance by patients are 
expected. The sustained release of chlorhexidine 
and prolonged contact of the varnish on the teeth 
has been suggested to enhance the antibacterial 
activity of chlorhexidine varnish.7,8

	 This study aims to assess the clinical 
effects of chlorhexidine varnish (Cervitec plus) 
on plaque accumulation and gingival health during 
multibracket orthodontic treatment.

Materials and methods

	 A controlled clinical study design 
was adopted for this comparative study. In this 
prospective study, 26 patients in the age group of 
12 to 18 years requiring orthodontic treatment were 
analyzed, based on the following subject inclusion 
criteria.
Inclusion criteria
1.	 All patients were in the age group of 12 
to 18 years.
2.	 Cases planned for fixed orthodontic 
treatment were included in the study.
Exclusion criteria
1.	 History of or presence of any underlying 
systemic disease.
2.	 Patients with on medication, such as for 
asthma, epilepsy or any form of hypersensitivity.
3.	 Patients with previous history of 
orthodontic treatment were not included in the 
study.
4.	 Patients with poor gingival/periodontal 
index before the treatment. Also, any history of 

use of chlorhexidine as toothpaste or mouthwash 
in last one month for a period of 2 weeks or more.
	 Prior to the start of orthodontic treatment, 
all patients were given oral hygiene instructions 
and were asked to brush using modified bass 
technique9,10. Informed consent was taken from 
every patient (and/or patient’s guardian) prior to 
the start of the study.
	 Chlorhexidine (CHX) varnish – Cervitec 
plus containing 1% chlorhexidine and 1% thymol, 
manufactured by Ivoclar Vivadent - Schaan 
Liechtenstein was used in this study.
	 To limit the number of variables, the study 
was designed as a split mouth comparison. To allow 
effective comparison in all quadrants of the oral 
cavity, patients were randomly allocated, using a 
lottery method into two equal groups of thirteen 
each. [figure 1] Two quadrants were designated 
as the test and the other two quadrants in both the 
groups were used as control. Patients were followed 
at a monthly interval for a period of 6 months at a 
four weeks interval.
	 The principal investigator was blinded 
during randomization to avoid bias during result 
assessment. 
	 The application of varnish was done using 
a stringent protocol. After bonding and banding, 
the oral cavity was dried using cotton rolls and 
a cheek retractor was used to keep the labial and 
buccal mucosa away. Cervitec plus varnish (Ivoclar 
Vivadent Schaan Liechtenstein) containing 1% 
chlorhexidine and 1% thymol was applied to the 
teeth up to premolar, of all the patients, in the 
two groups. Three drops of Cervitec plus varnish 
were added in the dappen dish. An applicator tip 
was used for the application of varnish, with new 
replaced tip for every application appointment. 
After 60 seconds the cotton rolls were removed. 
Patient was asked not to drink or eat anything for 
the next one hour. Varnish application was applied 
twice during the study, once at the initial visit after 
the bonding and banding procedure, and once after 
12 weeks. 
	 Plaque index by Sillness and Loe and 
gingival index by Loe and Silness22 were evaluated 
at the start of treatment and then every four weeks 
for a period of 6 months. The data was recorded on 
three surfaces of the tested teeth i.e. mesial, distal 
and buccal by single operator.
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Statistical Analysis
	 Statistical analysis was performed using 
SPSS20 for windows release software. The values 
obtained for the chlorhexidine and control group 
were compared using individual Students T Test.

Results

	 The gingival score and the plaque score 
for chlorhexidine group at the start of treatment 
was 1.25±0.48 and 1.27±0.48 respectively and at 
the end of 6 months was 1.03±0.40 and 1.08±0.40 
respectively whereas the gingival and plaque 
score for control group at the start of treatment 
was 1.25±0.47 and 1.26±0.44 respectively and at 
the end of 6 months was 1.26±0.40 and 1.33±0.42 
respectively. The difference in the 4-weekly 
gingival index and plaque index scores for the 
control and chlorhexidine group did not show any 
statistical significance for the first four follow 
up visits, but difference in the gingival score and 

plaque score for the two groups was statistically 
significant for the fifth and sixth follow up visits 
as shown in Table 1 and Table 2. The comparison 
can be appreciated stage wise in the figure 2 and 
figure 3, for plaque and gingival index respectively.
	 There was a significant reduction in the 
gingival and plaque scores at 3 and 6 months after 
the first visit as compared to the baseline value 
in the chlorhexidine group.  On the other hand, 
control group showed an increase in the gingival 
and plaque scores at 0-3 and 0- 6 months interval. 
There was no significant reduction in gingival 
scores between 3 and 6 months in test group.

DISCUSSION

	 In this prospective controlled clinical 
study, the effects of chlorhexidine varnish on 
plaque accumulation and gingival health were 
assessed in patients undergoing multibracket fixed 
orthodontic treatment.

Table 1. Comparison of Gingival Index scores between the 
Chlorhexidine and control group at each interval

Time Interval 	 Chlorhexidine 	 Control 	 P Value
(months)	 Group ( n =26)	 Group (n=26)

0	 1.25 ± 0.48	 1.25 ± 0.47	 1
1	 1.26 ± 0.51	 1.33 ± 0.48	 0.568
2	 1.19 ± 0.49	 1.36 ± 0.49	 0.183
3	 1.14 ± 0.45	 1.34 ± 0.49	 0.129
4	 1.09 ± 0.45	 1.32 ± 0.46	 0.061
5	 1.06 ± 0.42	 1.30 ± 0.42	 0.032*
6	 1.03 ± 0.40	 1.26 ± 0.40	 0.038*

*  = p value < 0.05 = statistically significant

Table 2. Comparison of Plaque Index scores between the Chlorhexidine 
and control group at each interval

Time Interval 	 Chlorhexidine 	 Control 	 P Value
(months)	 Group ( n =26)	 Group (n=26)

0	 1.27 ± 0.48	 1.26 ± 0.44	 1
1	 1.31 ± 0.51	 1.39 ± 0.51	 0.572
2	 1.26 ± 0.4	 1.42 ± 0.52	 0.249
3	 1.16 ± 0.45	 1.4 ± 0.52	 0.096
4	 1.13 ± 0.45	 1.4 ± 0.49	 0.052
5	 1.10 ± 0.42	 1.37 ± 0.45	 0.033*
6	 1.08 ± 0.40	 1.33 ± 0.42	 0.035*

*= p value < 0.05 = statistically significant
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Fig. 1. Flow chart illustrating study design

Fig. 2. Bar graphs showing comparative values of gingival index at different months

	 Balanyk et al7 in a study found that due 
to first order kinetics, chlorhexidine varnish was 
effective for a longer period of time and showed 
that chlorhexidine was effective for at least 12 days 
after its application. In first order release kinetics 
the rate of release diminishes exponentially with 
time as the concentration of the drug in the core 
of the matrix decreases. Since the rate of release is 
not constant this kinetics are called as “sustained 
release”. Schaeken et al11 used 50% chlorhexidine 

and found a high rate of chlorhexidine release on 
first 3 days which declined thereafter. Huizinga et 
al12 found greater sustained release of antimicrobial 
agents when combination of chlorhexidine and 
thymol was used as compared to only chlorhexidine. 
In another study Rahmathulla Khan et al13, showed 
that one application of chlorhexidine varnish was 
effective in reducing plaque accumulation and 
thereby improving gingival health for 3 months.
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	 As compared to the test group, the 
plaque and gingival scores for the control group 
increased during first 3 months, after which there 
was a reduction in these values till 6 months. Even 
though there was slight reduction in the plaque 
and gingival scores between 3rd and 6th months, 
the control group the scores for both gingival and 
plaque indices remained higher than the baseline 
value at the end of 6 months. This finding on the 
control side corresponded with Zachrisson et 
al14 and Alexander SA et al15 whose results also 
concluded an increase in plaque and gingival index 
during orthodontic treatment. 
	 In this study, the test group showed a 
significant reduction in the gingival scores 3 and 
6 months after the first visit as compared to the 
baseline value. On the other hand, control group 
showed an increase in the gingival scores at 0-3 
and 0-6 months interval. This finding agreed with 
the study findings of Laurie Brightman et al16 in 
which the results showed greater reduction in the 
occurrence of gingivitis from baseline to 3 months 
in the chlorhexidine group than in the placebo 
group when a 0.12% chlorhexidine mouth rinse was 
used in orthodontic patients. Also, the reduction 
in plaque scores were similar to the present study. 
Segreto et al17 found an average of 28% reduction 
of gingivitis in a 3-month study. Grossman et al18 
in a six month follow up study found decrease in 
gingival occurrence averaged 29% after 3 months 
and 37% at the end of 6 months. Ousehal et al19 

found reduction in plaque and gingival scores on 
using a dentifrice containing 0.12% chlorhexidine 
gluconate mouth rinse.
	 Ekaterini Paschos et al20 studied the 
effect of chlorhexidine varnish on gingival health 
in orthodontic patients and measured plaque and 
gingival indices along with pocket depth for a 
total of 24 weeks and found significant reduction 
in plaque and gingival scores at end of 24 weeks. 
Rahmathulla Khan et al13, showed that one 
application of chlorhexidine varnish was effective 
in reducing plaque accumulation and thereby 
improving gingival health for 3 months. These 
observations were in accordance to the results 
achieved in the present study.
	 However, a contrasting observation was 
reported by Ogaard et al21 where no significant 
difference in visible plaque index and gingival 
bleeding index, after a follow up of 24 weeks in 
orthodontic patients, was seen.
	 In this study, only plaque and gingival 
indices were scored to assess the gingival health 
of the patient. For complete status analysis of the 
gingiva and periodontium, CPI-TN and Gingival 
bleeding index can be conducted in addition to 
presently carried measurements. CONCLUSION
•	 Chlorhexidine varnish brought about both 
significant reduction in gingival and plaque index 
scores over a period of 6 months when compared 
to the control.
•	 Second application of varnish did not 

Fig. 3. Bar graphs showing comparative values of plaque index at different months
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bring about significant reduction in gingival and 
plaque scores when compared to control group.
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